Presynaptic imidazoline receptors mediate inhibition of noradrenaline release from sympathetic nerves in rat blood vessels.
In rat vena cava and aorta preincubated with [3H]noradrenaline the involvement of imidazoline receptors in modulation of [3H]noradrenaline release from sympathetic nerves was investigated. In the vena cava, the guanidine 1,3-di(2-tolyl)guanidine (DTG) inhibited the electrically evoked [3H]noradrenaline release; the inhibitory effect was more pronounced in the presence than in the absence of the alpha 2-adrenoceptor antagonist rauwolscine. The concentration-response curves of BDF 6143 [4-chloro-2-(2-imidazolin-2-ylamino)-isoindoline], and idazoxan for their facilitatory effect on electrically evoked [3H]noradrenaline release was bell-shaped; in the presence of rauwolscine, BDF 6143 inhibited the evoked [3H]noradrenaline release, whereas idazoxan did not. After blockade of alpha 2-autoreceptors by rauwolscine, the electrically evoked [3H]noradrenaline release from vena cava was inhibited not only by DTG and BDF 6143 but also by aganodine, clonidine and cirazoline; the rank order of potency of most of the drugs was similar to that found at the presynaptic imidazoline receptors in the rabbit aorta and pulmonary artery as well as in human atrial appendages. In the presence of rauwolscine, clonidine-induced inhibition of electrically evoked [3H]noradrenaline release was counteracted by 1 microM of the selective CB1 receptor antagonist SR141716A (N-[piperidin-1-yl]-5-[4-chlorophenyl]-1-[2,4-dichlorophenyl] -4-methyl-1H-pyrazole-3-carboxamide). In the aorta, BDF 6143 and cirazoline did not modify [3H]noradrenaline release in the absence of alpha 2-adrenoceptor blockade; in the presence of rauwolscine, the electrically evoked [3H]noradrenaline release from aorta was inhibited by BDF 6143, cirazoline, aganodine and clonidine with a rank order of potency similar to that in the vena cava. SR141716A 1 microM antagonized the inhibitory effect of BDF 6143 and clonidine (in the presence of rauwolscine). In conclusion, noradrenaline release in rat vena cava and aorta is inhibited via presynaptic imidazoline receptors which appear to be related to those previously characterized in rabbit and human cardiovascular tissue.